Possible mechanisms for brain natriuretic peptide resistance in heart failure with a focus on interspecies differences and canine BNP biology.
B-type natriuretic peptide or brain natriuretic peptide (BNP) is a cardiac peptide hormone. The principal stimulus for BNP synthesis is myocyte stretch. BNP binds to the natriuretic peptide receptor-A causing increased intracellular cyclic guanosine monophosphate (cGMP) production and shows cardio- and renoprotective effects. However, high endogenous BNP levels are associated with a lack of effect in severe heart failure. Moreover, in experimental heart failure, the response to treatments targeting the natriuretic peptide system is attenuated. This article reviews potential mechanisms that may explain the 'BNP paradox' in heart failure with a focus on interspecies differences, on known and presumed specificities of canine BNP biology, and on experimental studies in dogs. Resistance to BNP is far from fully understood but may be due to post-translational modifications and alteration in proBNP processing, receptor downregulation and desensitization, blunted intracellular signalling and increased clearance of BNP(1-32.) Alternatively, resistance to BNP may be due to BNP(1-32) shortening into additional truncated forms that are less biologically effective. Future improvement in understanding of BNP biology may provide the rationale for innovative therapeutic strategies to maximize cardiovascular and renal cGMP bioavailability.